Introduction
In high energy nucleus-nucleus collisions or hadron-hadron collisions, Bose-Einstein correlations of identical particles are considered as one of the possible measures for the space-time domain where identical particles are produced. If multiplicity distribution (MD) and Bose-Einstein correlations (BEC) are constructed from the same observed data sample, some information on BEC would be contained in the MD. Therefore, we can estimate parameters on BEC precisely from the observed MD and BEC at fixed multiplicities.
One of the theoretical approaches to BEC is made on the analogy of the quantum optics [1] , where two types of sources, chaotic and coherent are introduced. In Ref. [2] , formulae for MD and BEC in semi-inclusive events are derived in the QO approach, and a diagrammatic representation of the cumulants is proposed.
Recently, new data on BEC and MDs in pp collisions are reported from the LHC experiments. In the present paper, MD and BEC are analyzed by the formulae derived in the QO approach.
Momentum densities in semi-inclusive events
The n-particle momentum density in semi-inclusive events in the QO approach is defined by,
In Eq.(2.1), c 0 denotes a normalization factor, f (p) is an amplitude composed of that of the i-th chaotic source, φ i (p), and that of the coherent source, f c (p), and a i is a random complex number attached to the i-th chaotic source. The number of independent chaotic sources, M, is assumed to be infinite [2] . Parenthesis ⟨F⟩ a in Eq.(2.1) denotes the average of F over the random number a i with a Gaussian weight [3] ;
The generating functional (GF) of momentum densities in semi-inclusive events is defined by
where h(p) is an arbitrary function. The n-particle momentum density and the n-th order cumulant in semi-inclusive events are given respectively by
For a review of semi-inclusive events, see [4] . From Eqs.(2.5) and (2.6), we have an iteration relation for momentum densities,
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. The second summation on the right hand side of Eq.(2.7) indicates that all possible combinations of (
In order to calculate momentum densities at fixed multiplicity, following equations are defined;
The MD is given by P(0) = Z sm [0] = c 0 and
For a review on MD, see for example [5] . From Eq.(2.7), we have [2] ρ (1) [6, 7] A j = r 2 − r 1 2
The MD in the QO approach is written as [7] ,
where
As can be seen from the above equations, the MD contains four parameters, p sm , ⟨n 0 ⟩, h L = γ L /α and h T = γ T /β . The inclusive one-particle rapidity distribution is given by
The Bose-Einstein correlation function C (2) n (∆y) at n-particle events is defined as
Analysis of experimental data
The MD for negatively charged particles observed in the pseudo-rapidity region |η| < 1 in pp collisions at √ s = 900 GeV [8] is analyzed by Eq.(3.1). It is constructed from the even prongs of observed charged MD. At first, it is analyzed with four parameters, p sm , ⟨n 0 ⟩, h L and h T . The result becomes that h T ≈ 0. Therefore, the data is re-analyzed with three parameters under the condition that h T = 0(γ T = 0). Estimated parameters are shown in Table 1 , and comparison of the calculated result with the observed MD is shown in Fig.1 . Table 1 : Estimated parameters in the analysis of negatively charged MD observed in pp collisions [8] .
In our calculations, transverse momentum is integrated. Therefore, parameter β is not included in Eqs.(3.2) and (3.3). Calculated result on inclusive one-particle rapidity distributions is shown in Fig.2 . Calculated result on Bose-Einstein correlation functions at fixed multiplicities as a function of ∆y is shown in Fig.3 . That of Bose-Einstein correlation functions at ∆y = 0 is compared with the data at Q inv = 0 in Fig.4 . The data is presented in four p T range [8] . Therefore we use the average value of four cases. ALICE data P(n) P(n) P(n) P(n) P(n) n n n n 
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Summary
The observed MD and BEC at ∆y = 0 (Q inv = 0) are analyzed by our model in the QO approach. In our formulation, six parameters, tained. In the present analysis, parameter γ T becomes effectively zero and β is not included in Eq.(3.3). Therefore, only parameter α is effective to the analysis of BEC. As can be seen from Fig.4 , calculated result of C (2) n (0) for 0.6 ≤ α ≤ 1.2 would not be inconsistent with the observed data at ∆y = 0 (Q inv = 0). If the MD and BEC at fixed multiplicities are constructed from the same data sample, we would obtain more precise information on the production region of like-sign charged particles in the final states of hadronic interactions.
